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DteErfhdimgb^rmeinVwtahranf^ddmOber- 
begrtff des Fatentansprucbs 1 und eine •lektrochlrurtf- 
schfl vonlchturtg nach dem Oberbegrttf dee 
Anspruches 7. 

Bei stark Aschblutetom Btogewabe bestehthauftg 
dam Ertoidernte, unter Verwendung der HochfrtquttK- 
Chkurgie GewebeobenTachen berohningstos und 
gtektvnaBig zu toaguseren. Korwen&xielwirdolesrna 
der sogananrrten SprOTvKo&gulafiori bzw Spray- 
Koaguiaaon bei hohen Hochfreo^enzspaisiungen im 
Berefeh von Klovolt bewertateSgt Eln Nachtel dJeser 
konvendanetJen Tocbnk 1st ale UnregehnftflgkBtt des 
UcMtogerfcerelchs und die Gebhr, xBe Qewerjeober- 
fftchezuteitmfeiefen^ 

One Veibes&eruno wurde dadurch erzieit daB 
dutch Eincteen eines Eddgases x. a von Argon ein 
loristerungspfad gescheifen wurde, der a» Vefbesse- 
rung der GtofchmftSokelt bei der KbaguUdbn ven 
Qewebeoboffachen befeug. Ein derartige* verfahren 
1st z. a In der BP 0 353 177 A1 beecrtrieben. Nachtel 
dieses Verfahrerts 1st die Verwendung des recht teuren 
und in WWkBn hating nicht vert Qgbaren Edetgasea. 

Das ZW der vorfegenden ErfWung bestahtdarfe% 
etn Nferfahren und eine VbrricWung der elngsnge 
genamtan Gattung zu schatfen, inittetedaneneinloni- 
serungspiad Im Bereich der aktiven EteWrcderrfteinfa* 
chersn MaBnehmen zur \ferfugufig gestae! wird. 

Zur Losing dieeer AufQabe Gtnd die Merkmele der 
PatBrttan&prOche 1 und 7 vcrgesehert 

Der ErfWung leg! der Qnmo^dariKe ajji^Jn* 
daB ein lonteenjngqrfad audi mtt anderen Metfien ah 
Edetgasen mogfch 1st. Ate vwteBhaft hat rich Merbel 
die Erzeugung ones Aerosols sue einer niedtrprozenti- 
gen KbchseMosung herauegestettL Die Korrttrtaflon 
von Hochfrequenz an der akfiven Eteklrode einer etoK- 
tro^hirurgischen vorrichtung wA einer NaQ-LCsung t$t 
, zwarbefcamtdochwunfeolese Usher n^ 
urn eln Antdeben der Bektroden am KogewebeaiveN 
hsidorn. 

Erfindungsgernafi wird demp^eitQberelnAeraeol 
mrteinerngewtssen Sp(8*uckvonz.a8 f 5bar«nc«e 
Sektrodehenm^ge«pOttbiw.henjrnge^ 
ein tartfsierwgskagel mft defHerter Dimenstenlerung 

entEteht 

Ate posWve ERekte dee erfindungsgernaflen Var- 
fahrens ergeben sicb cie Verwendung von vwfDgjbaren 
Mecften. z. a desSttertarn Wasser, CO* NaCMosung, 
eine cjefchmaflfce toegulattan dee Blogewebes m 
etaer fes&jnxpenzten Rache. eine gertnge Getehr elner 
Karfconisierwig, eine KQhlung der Bsfctroda, keine. 
const Gbfclie Rauchbfldung und keinerlsi Oeruchsttt- 
dung durch Verbrannen von Gewebe. 

Vbrtsflhafte AusiOhrungen des erftndurtgsgemaOen 
Vw Wtf e re e^dun^efleAnfiproshe2bis6uridvoft6g- 
hafte AusaYvungstormen der mfindungsgemaBen vbr- 
richtung durch die AiwprOche 8 bis 10 gekerfrochrret 



Die ErfWung wW Im Ugandan bei&plelsweise 
anrmnd der Zexzvtung beechrieben;ino^eerzeigt 

Rguri elnan schsmatfechan Schnitt einer rein bel- 
$ eplefaareteen Aus«mrungsform elner erftn- 

durtgsgematoi etettaoNrttftfechen 
vorhchiung zur Erzeugung eines Aerosol- 
etrehta um eine hochft-eo^enz<heitf^sche 
Schnefrfetektrode herum 

der Hand des Benutzers ororeflbaren 
hc^uvWertcfmlgen frrstrumenlenlgorper 11 ist tewudal 
etoe rxxrAeo^-crarugi&che ScAmiMektrode 12 
angeofdnet die gegenuber dem dlstslen offenen Ende 

is 13 das r o rtdonnl ge n tosanjmerrtankOrpere 11 eln StQdc 
zurQckwreetzl tet und n* einer ZuteRuriglz'verbunden 
1st (fie slch - von emer teofierung 14 unr^aben - mlt a»- 
eeftigem Abstand von der >r wo n wan d des i mufft n ig en 
tnstriifi)eritenkorpers 11 nach rrfrtten erslreckt wo an 

so Bereich dee proximalen Endas seftRch eln Hochfre- 
quenzanschkiB 1 5 vorgesehen iet an den evte ge«5g- 
note Hc<itfreopenz6pamung, die von einem ntoht 
dargestenen HocWreo^ienzgenerator eraau^ wird, 
anteojoar 1st Die zugehfirige NeimeJeteMrode 1st an 

es geel^iater State dee PaaaraefMrpers angsbrdnct 
Derdlsteie BeretcH dee Im Qbrigen aus Metal baste- 
henden Iratnjrrwntenkorpers 1 1 id aus einem f sofleren- 
den Material 11* hergesteOt welches sfah nach hinten 
bis Qber die Isofierung 14 der Zuleftung 12* enrfreokt 

no Die ZiMung 12' mit der laolerung 14 wild durch 
geeignete HaJterungen 16 vorzugswalse koaxlal kmer- 
hato des Iradiunwlaftfrpem 1 1 gehaften. Die einzel- 
nen Hafterungen 18 sind |eweds uber den Umfang um 
die Isolierung 14 herum mft solchem Abstartf angeord- 

95 net daB dazwlachen ei axialar Rtchtung ein ausret- 
ohend o^ansioniertar StrormmgEdurchgang vorie^. 

Am proximajen Ende des teiajnerrtenKOfpers 1 1 
sind settBch bzw. axial awei ZuMirrohre 17, 1B in das 
emere des Instrumentenkorpers 11 hmeingetuhrt An 

40 das Bohr 17 wird erne Leaung arKjeechtossen, mfttete 
derer balapielswebe erne 0^ %-ige Kteh&atzttsung 
zugefuhrt wind. Das axial ehgetihrte Rohr 18 1st an 
elnen ftuctouftanscWuB angstect so daB es rrdt Dnxfc- 
luft aim Tragergas be«iJfscti>K|lw«denl«nn. 

46 ImerhSb des Hohbraumes 19 des InsmJmenten- 
Mrpers 11 welsen ole Rohro 17, 18 Ofmungen 20, 21 
auf, durch wetehe die Kodtsalilo*urtjbzw.te 
den Innenraum 19 isristigedruda warden. daB as zu 
einer Zerstaubung der KbchsatztOsung hommt d. h. zur 

so Bodung etntt Aerosols 20. welches aufgrund des 
Oructeulbaus hsbeeondere durch das Rclr 18 h Rteh- 
tung des Holes durch den InslnjnwnlenMbper 11 mm 
cfetaien Ende 13 htn strflmt unddortais keget^rrrtg 
erwetterridesAorosctotWd 

sb trtttwakimbzw.welchsrsonAoleSrtodMSo^ 
eld^rode 12 und das von cfieser zu koaguEeTende 
Dtogewobe umgM Durch dte hone Spannung der 
SchraUsisMrocle 12 wkd das Aerosol krowt und 
eomft eine ionisierte Strecke zwischen Schnetdelek- 
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trode 12 und Okigowdiii gahMnt, addorstoh dam dn 6. 
beaondera gJdcrmtWger und dart aw* bewnder* 

Dm [XucKMt-ZuMvrahr 16 tot derart wdt axial in 
daa Inneredas fci rtw iai aa rthftpafa 11 rfrdngdOhrt, * 
daB eeine AuartbdOee 20 dch unrntttabar cbarhab 
undeh w hHardarquarvai la i i andanAua^^ 
daa ft08*gk»^ZufuhiTohr« 17 baftndet Aul deee 
Wtfsa aaugt da Obar de Auatlttadoaa 21 strtlmanda 
Lufl RQeefchel aue don Rohr 17 an und zerstaubt sto 10 7. 

Statt der dutch do Rohre 17, 16 gabidatan Zar- 
stauburio^vonlcraunQ NOnnte audi dn Uftachaflva^ 
n«btef amtew.hilnaimmentankfirpaf 11 oderlneinem 
Abatandwidtewmvonjeaahanseai. tm « 
wareder UaYaBohatWnebier QberelnenAeroa^Zuld- 
tunp^acHauch mB darn Inneren daa IrtBtnjmantanfcBr- 
parallaiverUndan, 

PptentanaprOohe 20 

1. VanW*an»berarro*Bto^ 

isbbn von Bfagewtbe mfttalt atom Lfcfcfaogane, 
dar dutch da von dnem Hoohfreo^anzQmaralor 
erzeugte Hochapannung an einem hodifraquenz- as 
denicjtechan Imminent orzeugt ward, * 

daB mr Sdaffung ainar jorWartan Strado) fOr da 
erteJchtarte Uchfcogantf Wung ain urtar Verwen- 

deter AaroadBlraN in do Region, mo der 
Uchtbogen rich bfttan aoi und afch dne an elner 
Hoerifrao>ianxspanrwg angdegte BeWrode (12) 
betfc^geedi^wfed. 

$8 

2. Varfahrannad^Anapruohl, 
daoWio^kartnzalchnat 

d&0 dam AafctotetaN air Varbawarung darLal- 
ffthigMt tonen, z. a NaO odar KJ, beHjarrwchl 

■ ..ill... 40 

wetoon. 

3L VerfshrannachAiispruch 1 odar2^ 
dadurch gakenfdtelchnet» 
daB dar AeroaofcftN durch eine 0»9 %^ga Kocb- 
satetei^QabiiMwftL 45 8 

4. Verttfranadiememdervor^^ 
che. 

AdurchojtonraeJdmet, 

daa das Aerosol nach dam Zeralftubarprinzip und 5D 
bfldeten ZerstftUber erzeugt wild. 

5. Var^annachabiamoWAntpro^haiUiS, 1 
datE-m uahaiaiiaK tiwil r 55 
daB das Aaroed duroh dnen Urlraechdhrernebler 
erzeugt ward. 



Vtotehran nach dnem der vom^ganenden AroprO- 

che. _ 

dadurch geeatflnaelchiaiaj 

da3 da Irigargaa flQr da Bttdung daa Aeroede, d. 

h, for die Zerateubung dar tm Aeraad enfcattenan 

RQsdghait Lull undVbdar Kortandtadd undfeder 

druck<to6T^agerv^e*ietdb»ri^ 

Bd O iucWnjnJteche Vbrrichtung rrft etner an eine 
von einam Hod*aquan«ganemtor e«euo*HooV 
fr^oprasp&nnung artegbaren Aktfvdddrode (12) 
und oinar Waufrdde Mr oda zur Bzeugung elnee 
Uchlxigara Im Btogewebe zweda barutoiaigsrm- 
cerOberrlaclwikpagu^ 

fOhrung dee Wahrena nach drtwnder Ansprtlche 
1bts6. 

dadurch geejannxdclwieti 
daB da ohe AeroeddraM-Biidunp*^^ 
(17,18,13) aufwdst wetehe dnen unter \farwan- 
dung einea Trtgergaeee und dnar FtedgMgebl- 
dden AeroaoWrahl tn den Benson urn de aktive 
Bektroda (12) achtcht, wo der Lichtoogen gebilcM 
^qrdon aoa\ 

VbrrichbjngnachAnspruoh7, 
JiJuiLli uaajaimidrhnal 
daB da Aarc«dilrahl-Eaauguno^on^^ 
ainan Z««a»Jb«itoid (19) rril dner AudrlttedCse 
(13) ajuhvdd undbdar d&A (Be AeroaolrtraW- 
Eraeunun ||B l ttJi i |Ma watednan UHraachalvafnabler 
umfefil der waMwdae Im Handonff (11) odar 
auBarhdb daa Hando/tBs angaordnd und dutch 
eino Sdaauchvardndung ms dam Hendoriff (11) 
verbunden ist unoVbdar daB de aWN» Hochfn> 
o ^w iA a NMroc to (12) vorajgBWdaa mHHg Im Zer- 
stftubar- bm UBraachaJheMand (19) 
angeoroytd ist unoVodar daB de Zan^BubeNVer- 
r^er-0ddoa^rwion*fwg In dn unddemadben 
Hendoriff (11) urttrgabiajcW lat wobd der biw. cla 
MootrfreopenzaracreOaae (1Q und de "Wgergas- 
FK)8dgkBHBari8chluss» (17. 10) ebentite am 
HendgriR (11) vcrgasdwn dnd. 

Nftjrrtohturigiiadi^ 
dadurch gehDnnzatchnet, 
o^deeJdveBdttroda (12) geojenuber der fa* 
tn^eoYte (13) daa tndrumer^ 
zuOdcMrsett ist unoVodar daB de aitfva Bek- 
troda (12) nadeV odar etabarig BieaabBdd 1st 
und/odar daB der dstale Berdch dee frtdrumer> 
tenkfirpers (11) aus laoBerTnBlerW(11lbesteht 

I Vbmcrsjur^rwcheine^ 
dadurch gefcanradcnnet, 
daB de akttve Bdarada (1^ an eine sich Im Inatru- 
iiwritankPrpar (11) tangc anrtrectonde Hochfre- 
quera-Zuteaung (121 awachtoeeen let, de von 
dner IsoUerung (14) umgeben Id und/oder dad 
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avtechen dor ZUettung (1Z)*ir atfvsn BeMrocto 
(12) bzw d«r totafcm (14) d* 2uleitag (12? und 
(tor kmravand dw bNtounHntanhSrpen (11) vtw- 
zugaratie faoi arend» AMmMnftor (16) demrt 
anQaonlhflt rind, cfcB iwtodwi mi etnor bnfifflnv 5 
ten ffiddtsn Stela das hw ti u n w u to tMipef S (11) 
angwrtMon Abcteckhtten (16) aumicNnd 
Plate fdr dtn axtatan Ourchgong ctot Awwofc 
handanlst 
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Germany; Hans-Dieter Liess, Seehelm/Munsing, Germany; Wolfgang 
Muller, Tuttlingen, Germany 

(74) Agent: Gerhart, Manitz et al., Munich, Germany 

(54) Electrosurgical Device for Generation of an Electric Arc 

(57) The invention concerns an electrosurgical device for contactless 

surface coagulation of biological tissue by means of a high-frequency cutting 
electrode 12. An aerosol jet 20 that emerges from the distal end 13 of the 
instrument housing 11 is formed in a tubular instrument housing 11 to create 
an ionized zone for facilitated electric arc formation. 



Specification 

The invention concerns a method according to the principal clause of patent claim 1 
and an electrosurgical device according to the principal clause of Claim 7. 

There is often a requirement in biological tissue with substantial blood supply to 
coagulate tissue surfaces in contactless and uniform fashion using high-frequency surgery. 
This is conventionally accomplished with so-called spray coagulation at high frequency 
voltages in the range of a kilovolt A shortcoming of this conventional technique is the 
irregularity of the electric arc region and the hazard of carbonizing the tissue surface. 

An improvement is achieved owing to the fact that an ionization bath was created by 
blowing a noble gas, for example, argon, which contributed to improvement of uniformity 
during coagulation of tissue surfaces. This type of method is described, for example, in EP 0 
353 177 Al. A shortcoming of this method is the use of fairly costly noble gas, which is 
often not available in clinics. 

The object of the present invention is to devise a method and device of the generic 
type mentioned in the introduction, by means of which an ionization path is made available 
in the region of the active electrode with simpler means. 

The features of patent claims 1 and 7 are prescribed to solve this task. 

The idea underlying the invention is that an ionization path is also possible with 
media other than noble gases. Generation of an aerosol from a low-percentage NaCl solution 
has turned out to be advantageous here. Combination of high frequency on the active 
electrode of an electrosurgical device with an NaCl solution is certainly known, but this has 
not been used thus far to prevent adhesion of the electrode to biological tissue. In contrast, 
an aerosol according to the invention is rinsed or blown around the electrode with a certain 
rinsing pressure of, say, 3.5 bar so that an ionization cone with defined dimensions is 
formed. 

The use of available media, for example, distilled water, C0 2 , NaCl solution, uniform 
coagulation of the biological tissue in a strictly delimited surface, a limited hazard of 
carbonization, cooling of the electrode, no otherwise ordinary smoke formation and no odor 
formation by burning of tissue emerge as positive effects of the method according to the 
invention. 
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Advantageous variants of the method according to the invention are characterized by 
Claims 2 to 6 and advantageous variants of the device according to the invention are 
characterized by Claims 8 to 10. 

The invention is described below as an example with reference to the drawing; in the 
drawing 

Figure 1 shows a schematic section of a variant (purely as an example) of an 
electrosurgical device according to the invention for production of an aerosol jet around a 
high-frequency surgical electrode. 

A high-frequency surgical cutting electrode 12 is coaxially arranged in a hollow 
cylindrical instrument housing 11 that can be grasped by the hand of the user, this electrode 
being recessed slightly opposite the distal open end 13 of the tubular instrument housing 11 
and connected to a feed line 12% which (surrounded by insulation 14) extends backward with 
spacing on all sides from the inside wall of the tubular instrument housing 11, where a high- 
frequency connection 15 is provided in the region of the proximal end on the side, to which 
an appropriate high-frequency voltage produced by a high-frequency generator (not shown) 
can be connected. The corresponding neutral electrode is arranged on an appropriate site of 
the patient's body. The distal region of the instrument housing 11 consisting otherwise of 
metal is produced from an insulating material 11' that extends backward above insulation 14 
of feed line 12'. 

The feed line 12' with insulation 14 is secured by appropriate mounts 16 preferably 
coaxially within the instrument housing 11. The individual mounts 16 are each arranged 
over the periphery around insulation 14 with a spacing so that an adequately dimensioned 
flow passage is present between them in the axial direction. 

On the proximal end of the instrument housing 11 two feed tubes 17, 18 are 
introduced laterally or axially into the interior of instrument housing 11. A line is connected 
to tube 17, by means of which a 0.9% NaCl solution is supplied. The axially introduced tube 
18 is connected to a compressed air connection so that it can be exposed to compressed air as 
carrier gas. 

The tubes 17, 18 within the cavity 19 of instrument housing 11 have openings 20, 21 
through which the NaCl solution or air can be forced into the interior 19 so that atomization 
of the NaCl solution occurs, i.e., formation of an aerosol 20, which, because of the pressure 
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buildup, flows through tube 18 in the direction of the arrow through the instrument housing 
11 toward the distal end 13 and emerges there as a conically expanding aerosol bundle or 
aerosol jet 22% which thus surrounds the tip of the cutting electrode 12 and the biological 
tissue being coagulated by it The aerosol is ionized by the high voltage of the cutting 
electrode 12 and an ionized zone is thus formed between the cutting electrode 12 and the 
biological tissue, on which a particularly uniform and thus also particularly easily localizable 
electric arc is then formed 

The compressed air feed tube 18 is introduced axially into the interior of the 
instrument housing 11 far enough so that the outlet nozzle 20 is situated directly above and 
slightly behind the crosswise running outlet nozzle 21 of the liquid feed tube 17. In this 
fashion the air flowing over the outlet nozzle 21 absorbs moisture from the tube 17 and 
atomizes it simultaneously to form aerosol 22* 

Instead of the atomization device formed by tubes 17, 18, an ultrasonic atomizer 
could also be provided on or in the instrument housing 11 or at a distance from iL In the 
latter case the ultrasonic atomizer would be connected to the interior of the instrument 
housing 11 via an aerosol feed tube. 

Claims 

1. Method for contactless surface coagulation of biological tissue by means of an 
electric arc, which is produced by the high voltage generated by a high-frequency generator 
on a high-frequency surgical instrument, characterized by the fact that to create an ionized 
zone for facilitated electric arc formation, an aerosol jet formed using a liquid and a carrier 
gas is fed into the region where the electric arc is to be formed and where an electrode 12 
connected to a high-frequency voltage is situated. 

2. Method according to Claim 1, characterized by the fact that ions, for example, 
NaCl or KI are mixed with the aerosol jet to improve conductivity. 

3. Method according to Claim 1 or 2, characterized by the fact that the aerosol 
jet is formed by a 0.9% solution. 

4. Method according to one of the preceding Claims, characterized by the fact 
that the aerosol is generated according to the atomizer principle and especially by an 
atomizer designed as a gasifier. 
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5. Method according to one of the Claims 1 to 3, characterized by the fact that 
the aerosol is generated by an ultrasonic atomizer. 

6. Method according to one of the preceding Claims, characterized by the fact 
that air and/or carbon dioxide and/or nitrogen is used as carrier gas to form the aerosol, i.e M 
for atoraization of the liquid contained in the aerosol, in which the preliminary pressure of 
the carrier gas is preferably adjustable. 

7. Electrosurgical device with an active electrode (12) connectable to a high- 
frequency voltage generated by a high-frequency generator and a neutral electrode to 
produce an electric arc in the biological tissue for the purpose of contactless surface 
coagulation, especially to perform the method according to one of the Claims 1 to 6, 
characterized by the fact that it has an aerosol jet formation component (17, 18, 19), which 
supplies an aerosol jet formed using a carrier gas and a liquid into the region around the 
active electrode (12) where the electric arc is to be formed. 

8. Device according to Claim 7, characterized by the fact that the aerosol jet 
generation component has an atomizer channel (J 9) with an outlet nozzle (13) and/or that the 
aerosol jet generation component includes an ultrasonic atomizer that is optionally arranged 
in the handle (11) or outside of the handle and connected via a tube connection to the handle 
(1 1) and/or that the active high-frequency electrode (12) is preferably arranged in the center 
of the atomizer or ultrasonic atomizer channel (19) and/or that the atomizer-sprayer- 
electrode arrangement is accommodated in the same handle (1 1), in which the high- 
frequency connection (15) and the carrier gas-liquid connection (17, 18) are also provided on 
handle (11). 

9. Device according to Claim 7 or 8, characterized by the fact that the active 
electrode (12) is slightly recessed opposite the outlet nozzle (13) of the instrument housing 
(1 1) and/or that the active electrode (12) is designed needle- or rod-shaped and/or that the 
distal region of the instrument housing (1 1) consists of an insulation material (11'). 

10. Device according to one of the Claims 7 to 9, characterized by the fact that 
the active electrode (12) is connected to a high-frequency feed line (12') extending 
lengthwise in the instrument housing (1 1), which is surrounded by insulation (14) and/or that 
insulating spacers (16) are preferably arranged between the feed line (12') to the active 
electrode (12) or the insulation (14) of the feed line (12') and the inside wall of the 
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instrument housing (1 1) so that sufficient room for axial passage of the aerosol is present 
between spacers (16) arranged at a specific axial site of the instrument housing (1 1). 
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